zontal Force made at Kew for the six years ending Marcli 1863. In tlu present communication it is proposed to reduce in a similar manner the results of the following six years.
The mode of observation has already been so fully described by Sir E Sabine that no further account of it is necessary; suffice it to say thai in October 1863 M r. Chambers left the Observatory for India, and tha Mr. George Whipple took his place as Magnetical Assistant. Mr. Whipplt has since continued to observe every month with the utmost care and assiduity, employing the same instruments that were used by his prede cessor, and the same methods of observation and reduction. A smalle number of observations by other instruments and other observers hav likewise been made, but it has been thought desirable to limit this discus sion to the series made by the regular observer. I ought likewise to stat that both the dip-circle and unifilar stood in need of slight repairs, am that they were put into the hands of opticians for this purpose ; the firs observation with the repaired dip-circle being that of January 1869, am with the repaired unifilar that of December 1868.
I . D i p .
2.
In Table I . we have a record of the observed values of dip mad with circle No. 33 by Barrow, each observation being the mean of tw made with the two needles belonging to that circle. M e a n of 6 y e a r s . 6 8 1 2 -4 7 6 8 9 7 7 6 8 8 -9 3 6 8 5 * 4 0 6 8 2 * 2 7 6 8 2 * 1 2 6 8 6-83 1863-64. 1864-65. 1865-66. 1866-67. 1867-68. 1868-69 .
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M e a n of 6 y e a rs . 6 8 1 1 * 7 1 6 8 9 7 1 6 8 8 7 0 6 8 5 -4 4 6 8 2 * 6 2 6 8 2* 1 3
The number within brackets is interpolated.
3. The absolute values of the dip corresponding to the beginning of ctoher in each of the years comprehended in the above 5. We therefore deduce from these six years observations the existence )f a semiannual inequality, in virtue of which the dip is on an avera0e 0'-27 lower in the six months from April to September, and 0 -27 higher in the six months from October to March than is due to its raean ^a ue.
This result is in the same direction as that found by Sir . a me or the six years ending March 1863, but is less in amount than the attei, that determined from the first six years exhibiting a range of 1 *31, while that determined from the last six years only exhibits a range of 0 54.
6. As already mentioned, the observations for the first six }^ais weie From the first six years we deduce a mean dip equal to 68° 20'*07, coi responding to middle epoch April 1,1860, and from the latter six, ameandi; equal to 68° 6' '62, corresponding to middle epoch April 1, 1866, while tl secular change deduced from the first series is 2''00, and that deduce from the last series 1'*92, the mean of these two values being l'-96.
If we apply this mean value of the secular change to the mean resu! corresponding to the epoch April 1, 1860, in order to bring it to the epoc April 1, 1866, we obtain 68° 2 0 '-0 7 -ll''7 6 = 68o 8'*31, whereas that deduced from the second series corresponding to this epoc is 68° 6'-62.
The former of these is l'*69 higher than the latter, and it may be d< sirable to investigate the cause of this difference.
7. In the first place, it cannot I think be due to any personal equatic in the observer. Of late I have made occasional observations with tl circles and needles used by Mr. Whipple, with the view of determinir, whether there is any personal peculiarity in the dip observations of eitht of us. During the time when Mr. Chambers was at Kew no comparatn observations were made with this particular object in view, and I cann find a sufficient number of strictly comparable dips to determine wf certainty what was the mean difference, if any, between his readings an mine. The result would, however, seem to indicate that his reading rather lower than mine, certainly not more than half a minute, but pri bably much less.
There is therefore no reason for supposing that Mr. Whipple reai the dip to an appreciable amount lower than Mr. Chambers, so that tl difference of l'*69 cannot be accounted for by this supposition.
8. Sir E. Sabine has remarked as follows (rPoceedings of the Royal Societ Nov. 30, 1865, p. 491) :-" The general effect of the disturbances of tl inclination at Toronto is to increase what would otherwise be the amoui of that elem ent; therefore if the disturbances have a decennial perio the absolute values of the inclination (if observed with sufficient deljcaci ought to show in their annual means a corresponding decennial vanatio of which the minimum should coincide with the year of minimum di turbance, and the maximum with the year of maximum disturbance At Toronto, where the true secular change is very small, the effect of tl, 870.] uperimposed variation is very visible, so that the yearly values of the nclination appear to increase up to the period of maximum disturbance nd to decrease after it. At Kevv, the general effect of disturbances 5 probably the same as at Toronto, that is to say, tending to increase he inclination; but the secular change being considerable, and tending o decrease the inclination, the joint effect of the secular change and the uperimposed variation might be expected to appear in a diminution of the ■early secular change for those years during which the disturbances are ncreasing from their minimum to their maximum value, and in an increase >f the yearly secular change for those years during which the disturbances ire decreasing from their maximum to their minimum.
The law of diminution of the dip at Kew due to the conjoint action of hese two causes, may thus be graphically represented in the following ixaggerated curvewhere B represents the epoch of maximum, and C tnat of minimum di^turb^n c 0 Also, we may regard A B E as denoting the first six )eais results, and E C I) those of the second six years, the epoch of maximum approximately falling about the middle of the first six years' observations, and the epoch of minimum about the middle of the second. Now the slope of the line A E D represents the average secular change, also (1) represents the mean of dips deduced from the first series of six years, and (2 ) the mean of those deduced from the second senes, (1) being above the line of average dip, and (2) being below it. From this it is evident that, in order to bring (1) to the same epoch as (2), we should have to apply to (1) a greater than the aveiage secular c ian_,e. But before this reasoning can be used to account for the (i eience o l'*69, wre must examine whether, as a matter of fact, in the Kew o serva tions the secular change is less than the mean during periods of increasin0 disturbance, and greater than the mean when the distui ances aie decreasing.
9.
Taking the two series of six years as comprising the most regular and reliable observations made at Kew, and deducting the mean cip m in the Table prepared by Sir E. Sabine, from that for lb6b in a e this paper, we find a mean secular change of 2,'07.
On the other hand, the actual yearly changes and their diffeiences 10m the mean are as follows :- I f we take the first three and the last two of the above differences t belonging to the years when the disturbances were increasing, we find secular change less than the average by a mean of 0'*29 ; and if we tali the remaining six differences as belonging to the years when the disturl ances were decreasing, we find a secular change greater than the averag by a mean of 0'*24.
I t would therefore appear that the Kew observations present a peci liarity similar to those at Toronto, so that the difference of l'*69 betwee the two sets of observations may probably be accounted for by this cause.
10. We may, in fact, exhibit the peculiarities of the graphical represe tation given above by means of the actual results. Thus, if we take tli first year's dip (1857), or 68° 24'"87, and deduct from it every year 2'f0 (which is the average secular change), we shall obtain a series of year! values representing the yearly positions of the line A E D ; and if tl diagram truly represents the facts, the observed yearly values ought to rang above the line for the first six years, and under it for the second six.
We may see by the following In the whole, therefore, we have good evidence of a behaviour at Kew aalogous to that at Toronto. 11T The probable error of a single monthly determination of the dip, deved from the seventy-two monthly determinations given in Table I ., and fter the application of the correction for secular change and annual variaon, as derived from the results of these observations, has been made, is hO'-96. There is, however, reason to believe that this probable error is acreased to some extent by periods of disturbance, some of them of cons erable duration, which exhibit themselves when the residual errors have een deduced after the method indicated above. In order to test this, I iave formed a series of seventy-two yearly values of the dip corresponding n epoch to the various monthly values of Table I .
These yearly values will, of course, average the semiannual inequality, diile each yearly value may possibly he supposed to be affected to some ixtent with the same sort of disturbance which affects the monthly value o which it corresponds. Were both affected in precisely the same way by these disturbances, the differences between the monthly and yearly values would only be occasioned by the semiannual inequality and by ;rrors of observation. I t is, however, too much to expect that all effects if disturbance will he eliminated from the differences by this m ethod; nevertheless we may naturally expect that they will be reduced in amount.
12. Grouping these differences together in six monthly periods, we ob tain the following results corresponding to those given in Table I I : 870.]
and Horizontal Force at K ew Observatory. 237 It will be seen from this Table that the irregularities of the two last columns of Table II . are very much reduced by this process, while the result remains nearly the same.
The probable error of a single observation is also reduced, an ecomes (when the correction for annual variation is applied to the indivi ua ci ferences determined by this process) + 0 ',87, instead of + 0f*96, w hich! was before.
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II. H o r iz o n t a l F o r c e .
13.
In Table VI . we have a record of the observed values of horizonta force made with the Kew unifilar by Mr. Whipple, each observation being made and reduced precisely after the manner of those described by Sir E I Sabine in his analysis of the first six yearly series. The value within brackets is interpolated. Table, Forming now the following Table similar to Table II ., we fail to detect in it any trace of semiannual inequality.
The absolute values of the horizontal force corresponding to t beginning of October in each of the years comprehended in the abort
1870.]
and H orizontal Force at K ew . 2 3 9 
16.
Again, from the first six years we have a mean value of the hori zontal force equal to 3*8034, corresponding to the middle epoch April 1, 1860, and from the latter six years' observations given above, we have, as has been shown, a mean value of horizontal force equal to 3*8360, corre sponding to epoch April 1, 1866 ; also the secular change deduced from the first six years is +*0053, while that deduced for the second six is + *0055, the mean of the two being +*0054.
If we apply this mean value of the secular change to the mean result corresponding to epoch April 1, 1860 in order to bring it to epoch April 1, 1866, we obtain 3*8034 + 0*0324=3*8358, a value which agrees as nearly as possible with that deduced from the second series, and corresponding to the same epoch which, as we have seen above, was 3*8360.
17. The coincidence of these two values naturally leads us to imagine that the secular change of the horizontal force does not present the same peculiarity as that observed in the case of the dip, and exhibited in the diagram.
In order to test this, let us form for the horizontal force the following Table, similar to Table II I f we take the first three and the last two of the above differences as belonging to years, when the disturbances are increasing, we find a secular change only less than the average by a mean of *00008; and if we take the remaining six differences as belonging to years when disturbances are de creasing, we find a secular change greater than the average by a mean of •00007; both being differences which form such an extremely small pro portion of the whole change that they may be neglected.
18. Or again, if we take the first year's horizontal force (1857) or 3*7899, and add to it every year *0054, which is the average secular change, we shall, as before, obtain a series of values representing the yearly positions of the line A E D in the diagram, from which we may construct the follow ing Table similar to Table IV.  Table IX .
Observed yearly values.
Yearly values of A B D .
(1) (2) ( l ) - ( 2 ) Table IV. Apart, therefore, from all theoretical considerations, we have reason to believe that, as a matter of fact, the behaviour exhibited in the diagram holds for the dip, but does not appreciably manifest itself m the case ot the horizontal force.
19.
The probable error of a single monthly determination of the hori zontal force derived from the seventy-two monthly determinations given in Table V I., and after the application of the correction for secular change has been applied, is + 0*0021. There is, however, reason to believe that, as in the case of the dip, the probable error is increased to some extent by periods of disturbance, and the same method may be applied to test this as was applied to the dip observations. Forming, therefore, a series of seventy-two yearly values of the horizontal force, corresponding severally in epoch to the seventy-two monthly values of Table V I., and deducting each from the corresponding observed monthly value, we obtain, as before, a series of seventy-two differences ; and we derive from these the following modifications of the last two columns of Table V Thus we see, as in the case of the dip, that the irregularity of the numbers in these columns is much diminished, the result being, however, left the same as before. Finally, if we deduce the probable error of a single ob servation by means of the series of differences so obtained, w*e find this to be + 0 0018 instead of + 0*0021, which it was before. III. T o t a l F o r c e .
20.
We find in Table V I. that the mean of the April to September values of the horizontal component of the force in the last six years is 3 8346, corresponding in epoch* to January 1, 1866 ; and in Table I . that the mean of the April to September values of the dip in the same six years is 68° 6f*83.
We find also that the mean of the October to March values are for the horizontal force 3*8372, and for the dip 68° 6,#41, corresponding to epoch July 1, 1866.
We may reduce these to a common epoch by applying to the former dip the correction -0f*96, this being the proportional secular change (as shown by these six years) necessary to reduce the former epoch to the latter. The former dip will therefore become 68°6'*83-(V* 9.6=68° 5,*87.
Reducing in the same way the horizontal force, we have 3*8346+ 0*00275 = 3*83735. 68° 5'*87 68° 6'*41
The total force derived from the first series will therefore be 10*28717, and that derived from the second series 10*29080, showing thus a difference of 0*00363 in British units as the measure of the greater intensity of the terrestrial magnetic force in the October to March period, than in the April to September period. This is in the same direction, and very nearly of the same amount, as that determined by Sir E. Sabine from the first six years, which exhibited a similar difference of 0*00317 in British units.
Thus we find that the two series agree in showing nearly the same semi annual variation for the total force, while the first period exhibits the greatest semiannual variation of the dip. It ought, however, to be borne in mind that the two series bear a different relation to the disturbance period, the maximum of disturbances occurring about the middle of the first series, and the minimum near the middle of the second. Communicated by the Rev. T. R. R o b in so n , D .D . Received January 27, 1870. In one particular the spectroscopic observations of the nebula of Orion are not void of interest; they show distinctly that considerable nebulosity exists within and about the trapezium. The image at the slit is sufficiently large to well separate the stars of the trapezium, so that when two of these are* as it were, threaded on the slit, a clear space lies between them ; this in the spectroscope gives the well-known lines with little, if at all, less brilliancy than the general bright nebula.
The small comparison-mirror being removed, the available slit is *4 inch high, equivalent in the case of the Cassegrain image to about 43" arc; with an image condensed about three times (which is the usual arrangement and still allows sufficient separation), the slit may, therefore, be made to considerably overlap the trapezium contour, and thereby, at the same time as the trapezium, light from the brightest part of the nebula is under in -: spection; it is curious to see that the spectral lines run with almost con tinuous brightness throughout the height of the slit.
